Introduction
formation to electrophilic intermediates that react with cellular FBS and 50 µg/ml gentamicin. Cells were grown to 70-80% confluency, trypsinized with 0.05% trypsin-2 mM EDTA, and plated for experimental use macromolecules, including DNA and protein. The extent to as described below.
which a given exposure to carcinogens produces adducts Normal oral epithelial cells were cultured using explant outgrowth techbetween cellular components and reactive metabolites in vivo niques (14) . Briefly, mucosal epithelium was dissected from specimens depends on the balance between rates of oxidation of the parent obtained from patients undergoing tonsillectomy for benign disease. Mucosa compound and rates of detoxification of reactive products via was cut into 1-3 mm sized pieces and explanted into 60-mm Petri dishes in Amniomax-C100 medium supplemented with 50 µg/ml gentamicin. Epithelial conjugation (1). Thus, induction of mono-oxygenase enzymes cells were allowed to outgrow for 10-12 days in a 5% CO 2 -water saturated incubator at 37°C. Following outgrowth, epithelial cells were dissociated with 0.05% trypsin-2 mM EDTA and plated into 100-mm Primaria dishes and *Abbreviations: Cox, cyclooxygenase-2; PGE 2 (16) and the supernatant stored at -80°C until used. Sodium dodecyl sulfate n ϭ 6. **P Ͻ 0.01.
(SDS)-polyacrylamide gel electrophoresis was performed under reducing conditions on 10% polyacrylamide gels as described by Laemmli (17) . The resolved proteins were transferred onto nitrocellulose sheets as detailed by Towbin et al. (18) . The nitrocellulose membrane was then incubated with a rabbit polyclonal antibody raised against the unique 18-amino acid sequence from the carboxy-terminal portion of Cox-2 that does not react with Cox-1 (19) . Nitrocellulose membranes were also probed with a monoclonal antiCox-1 antibody (19) . The membrane was subsequently probed with a goat anti-rabbit or a goat anti-mouse antibody conjugated to alkaline phosphatase as described previously (20) . A computer densitometer (Molecular Dynamics, Sunnyvale, CA) was used to determine the density of the bands. branes. After baking, membranes were prehybridized for 3 h and then a P ϭ 0.01 compared with control, b P Ͻ 0.01 compared with control, c P Ͻ hybridized in a solution containing 50% formamide, 5ϫ saline-sodium 0.001 compared with control.
phosphate-EDTA buffer (SSPE), 5ϫ Denhardt's solution, 0.1% SDS, and 100 µg/ml single-stranded salmon sperm DNA. Hybridization was carried out for 16 h at 42°C with a human Cox-2 cDNA probe. To verify equivalency of RNA loading in the different lanes, the blot was stripped of radioactivity and rehybridized to determine levels of 18S rRNA. Cox-2 and 18S rRNA probes were labeled with [ 32 P]dCTP by random priming. After hybridization, membranes were washed for 20 min at room temperature in 2ϫ SSPE-0.1% SDS, twice for 20 min in the same solution at 55°C, and twice for 20 min in well, 2 µg of plasmid DNA containing 1432 bases of 5Ј-flanking region of Cox-2 ligated to luciferase, was transfected (22) . Transfections were done with pFx-3 at a 1:12 ratio of DNA to lipid in Opti-MEM for 12 h as per the manufacturer's instructions. Subsequently, cells were treated with medium Cellular cytotoxicity was assessed by release of LDH and trypan blue exclusion. Levels of LDH were measured in the supernatants used for PGE 2 containing different concentrations of B[a]P (0-1000 ng/ml). Luciferase activity was measured in cellular extract 24 h later. analyses. LDH assays were performed according to the manufacturer's instructions. For trypan blue analysis, following treatment with B[a]P for 3-Luciferase activity was measured as follows. Each well was washed twice with PBS. 200 µl of 1ϫ lysis buffer (Analytical Luminescence Laboratories, 6 h, cells were trypsinized and combined 1:1 with 0.4% trypan blue and examined for dye exclusion.
San Diego, CA) was added to each well for 30 min. Lysate was centrifuged for 5 min at 4°C. The supernatant was used to assay luciferase activity and PGE 2 Production the protein concentration. Luciferase activity was measured using a Monolight Cells were plated at a density of 2.5ϫ10 5 cells/well in 6-well plates and 2010 Luminometer (Analytical Luminescence Laboratories, San Diego, CA) allowed to attach for 24 h prior to experiments. Medium was obtained from according to the manufacturer's instructions. Luciferase activities were normaleach well and centrifuged to sediment cell debris; the supernatants were ized to protein concentrations. frozen at -80°C until assay. Supernatants were assayed for spontaneously Statistics released PGE 2 by enzyme immunoassay (15) . To normalize the PGE 2 data, cell number was measured with an electronic particle counter (Coulter, Comparisons between groups were made by the Student's t-test. A difference between groups of P Ͻ 0.05 was considered significant. Hialeah, FL). experiments, cytotoxicity was assessed by cell number, LDH release and trypan blue exclusion. No evidence of cellular toxicity was detected (data not shown).
B[a]P induces Cox-2 in oral epithelial cells
The possibility that the above differences in production of 
Effect of B[a]P on PGE 2 synthesis
Since B[a]P-mediated induction of Cox-2 enzyme could Induction of Cox by B[a]P can be assessed in a variety of reflect either increased protein synthesis or decreased degradaways including changes in the synthesis of PGE 2 . Using this tion, Northern blotting of Cox-2 mRNA was carried out. In assay, B[a]P caused a dose-dependent increase in synthesis of representative experiments shown in Figure 5 , higher levels PGE 2 in transformed oral epithelial cells (Figure 1) . Treatment of Cox-2 mRNA were detected in normal and transformed with B[a]P at a dose of 1000 ng/ml resulted in about an 80% cells after treatment with B[a]P. In fact, B[a]P caused a doseincrease in production of PGE 2 ; higher doses of B[a]P did not dependent increase in levels of Cox-2 mRNA. B[a]P at a dose cause further increases in prostaglandin synthesis. Similar of 1000 ng/ml led to about a two-fold increase in amounts of effects of B[a]P were observed after treatment of cells for 6
Cox-2 mRNA in both types of cells. or 12 h. Normal oral epithelial cells also were used to Differences in levels of mRNA could reflect altered rates investigate the effect of B[a]P on synthesis of PGE 2 . Treatment of transcription or mRNA stability. To distinguish between with B[a]P (1000 ng/ml) led to approximately a 100% increase these two possibilities, transient transfections were conducted in PGE 2 synthesis in these cells; higher concentrations of using a human Cox-2 luciferase reporter construct. As shown B[a]P did not cause further increases in synthesis of PGE 2 in Figure 6 , B[a]P caused a doubling of luciferase activity (data not shown). In contrast to the inducing effects of B[a]P, consistent with increased transcription. B[e]P and 7,12-dimethylbenz[a]anthracene did not cause a significant increase in the production of PGE 2 (Table I) . Discussion Measurements of prostaglandin production were done when cells were equally confluent because differences in cell prolifIn this study, we showed that B[a]P induced Cox-2 in oral epithelial cells. This observation is important for a variety of eration affect the release of arachidonic acid (23 (27) (28) (29) , and that appear Cox-2. to modulate apoptosis (30, 31) . For example, PGE 2 frequently acts as a feedback inhibitor for cellular immune processes, such
